Hawaii geothermal development : impact issues and analytic approaches (draft) by ERC Environmental and Energy Services Company
r
... .
DRAFf
Hawaii Geothermal Development:
Impact Issues and Analytic Approaches
ERCE Oct 23, 1991
INTRODUCTION
At the request of the Hawaii Department of Business and Economic Development (DBED), ERCE
undertook a limited information search and literature review to identify methodologies, criteria,
case studies and governmental policies regarding determination of potential impact level thresholds
near geothermal power plant developments (or similar facilities). Information regarding standards
and criteria used in Hawaii was gathered, as well as projects and processes from elsewhere in the
United States. Following consultation with DBED staff, ERCE prepared a brief scope of work.
Principal tasks included internal discussions with other ERCE staff regarding potential sources of
the desired information; contacts with knowledgable individuals outside the firm; and review of
holdings of the University of California libraries related to topics of interest.
The work to date cannot be considered complete. The topic is broad and interdisciplinary.
However, we believe that the research has identifIed some useful information for discussion, as
well as sources for further review.
The information which follows is organized into five major topics: 1) air quality; 2) sound levels;
3) alternative project mitigation strategies; 4) recommended actions; and 5) references likely to
contain applicable information regarding these issues.
Environmental issues associated with geothermal development can span the entire spectrum of
topics, including potential impacts to biological and cultural resources, visual impacts, increased
traffic, interference with existing or proposed land uses, changes in sound levels, light & glare,
water quality/quantity issues, and air quality changes. For this particular geothermal development,
the key issues appear to be impacts to air quality, sound levels, human health and safety issues
associated with those physical changes, and related interference with residential "quality of life."
We have therefore focused our review on air quality and sound level considerations.
AIR QUALITY
Constituents of Concern
The Draft Master Plan, Hawaii Geothermal Transmission Project (ERCE, 12190) describes twenty-
two substances associated with geothermal emissions, ranging from ammonia to vanadium (see
Master Plan, Table 4-4, pp. 4-30 and 4-31).
Applicable Standards and Guidelines
Allowable concentrations of some of these substances (nitrogen dioxide, sulfur dioxide and
suspended particulate matter) are regulated under federal and/or Hawaii Ambient Air Quality
Standards (AAQS). These standards are summarized in Master Plan Table 4-2 (page 4-23).
Workplace concentrations of other geothermal fluid constituents are regulated by the Occupational
Safety and Health Administration (OSHA). These include ammonia, arsenic, boron oxide, carbon
dioxide, hydrogen sulfide, mercury, nitrogen dioxide, sulfur dioxide, and vanadium (as vanadium
oxide dust). OSHA standards for these materials are listed in Master Plan Table 4-5 (page 4-32).
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Table 2a
Noncondensible Gases in Geothermal Fluids
Ammonia
Arsenic
Carbon dioxide
Helium
Hydrogen Sulfide
Methane
Oxygen
Argon
Boric Acid
Carbon monoxide
Hydrogen
Mercury
Nitrogen
Sulfur dioxide
Table 2b
Representative Concentrations of Non-
condensible Gases in Geothermal Fluids
Representative Concentrations, ppm
Noncondensible Gases
Methane
Hydrogen Sulfide
Hydrogen
Ammonia
Arsenic
Discussion
When 5% of
Total Gases
80,000
20,000
15,000
3,100
25
When 0.3% of
Total Gases
1,500
1,100
1,000
110
1.5
From the air toxicslhealth and safety perspective, hydrogen sulfide appears to be the issue of most
concern at local geothermal operations. The highest reading observed during the recent upset
condition at Puna Geothermal Venture was 2.15 parts per million (ppm); general background
conditions at the time of the surge were in the range of 0.1 to 0.2 ppm. As shown in Table 3, it
appears that the the hydrogen sulfide problem is predominately a nuisance issue. However, acute
health effects from transient exposure, and possibly long-term chronic exposure to emissions from
periodic wellfield upset conditions could represent a problem. Data available on hydrogen sulfide
identifies "low concentrations" as the range from 20-150 ppm. This is considerably higher than
the monitored background range noted previously.
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Concentration, ppm
(parts per million)
0.0007 to 0.30 ppm
0.33
2.7 to 5.3
20 to 33
100
210
667
750
Table 3
Hydrogen Sulfide Effectson Humans
Description of Effect
Odor threshold
Distinct odor; can cause nauseaand headaches
Odor offensive and moderately intense
Odor strong, but not intolerable
Can cause loss of sense of smell in a few minutes
Smell not as pungent, probably due to olfactory paralysis
Can cause death quickly due to respiratory paralysis
Virtually no odor sensation; death can occur rapidly, upon
very short exposure.
Another potential issue is the release of radioactive elements. These are generally from
geothermal fluids in low concentrations, and include uranium and thorium isotopes, radium and
radon. Radon is a radioactivegas, and one of the productsof radioactive decay. It is the most
significant generally recognized radioactive compoundin geothermal fluids. A survey that was
performed in the mid-1970s by the U.S. EPA indicated a radon range of 13 to 14,000 pCiIL
(picocuries per liter), with a median of approximately 510 pCiIL. At this time it is unknown
whether radon emissionsconstitute an issue at Hawaiian geothermal sites.
SOUND LEVELS
Acoustical Concerns
Acoustical concerns related to geothermal development include noise related to facility
construction, including traffic of construction vehicles; noise during power plant testing; plant
operationalnoise; and noise levelsassociated with possible "blowout" upset conditions.
Applicable Standards and Guidelines
Long term sound level standards used by U.S. EPA are compiled in Table 4 on the next page.
These standards have been the basis for many state and local standards. EPA guidelines and U.S.
Geologic Survey regulations for geothermal operations on federal lands are consistent, requiring
that noise not exceed Ldn of 65 at the lease boundary or one-half mile from the source, whichever
is greater (EPA 1978). This level is comparable to approximately 55 dBA. County of Hawaii
Geothermal Noise Level Guidelines are based on EPA criteria, and specify residential area limits
of 55 dBA during the day, and 45 dBA at night (7 p.m. to 7 a.m.).
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Table 4
Yearly Average Equivalent Sound Levels Identified as
Requisite to Protect the Public Health and Welfare
With an Adequate Margin of Safety
Indoor ToProteet Outdoor ToProltctActivicy HcarinI Loa ApinIt Activity HcarineLou ApinllMeasure Inlet· Considcra- blur- Considera-
faence tion BothEf· (ermce tion Both Ef-fecU(b) fCCU(b)
ResidentialwichOut- Lon 45 45 ss 55
side SPllc:e and Farm
Residences ~q(24) 70 70
Residentialwith No l.cin 4S 4S
Oucside Space
l.eq(24) 70
Commercial Leq(24) Ca) 70 70(c) (a) 70 70(c)
Inside Tnansponation l.cq(24) Ca) 70 (a)
Induscrial l.eq(24)(d) (.) 70 7OCe) (a) 70 70<d
HO$pitals l.Qn 45 45 55 55
leq(24) 10 70
Educacional l.eq(24) 45 45 5S 55
4q(24)(d) 10 70
Recreational Areas l.cq(24) (a) 70 7O(c) Ca) 70 1()(c:)
farm Land and leq(24) (a). 10 70(e)
General UnpopulaCed
Land
Code:
-
a. Since differenc types of ac:cMUes appear co be usoc:iatcd with dUTerenc levels,identifi·
cation of a maximumleveltor activity incerf'erence may be difficult excepc in those
circ:wnstances wtlClC Speech communicacion is a c:ritic:a1 a~ity. (see FilUM 0-2 for
noise levels as a function of discance wJlicb allowsatilfaaory commWlication.)
b. Baud on lowesc Jewl. .
e, Sued only on hearinaloll.
d. An 4q(S. of75 dB maybeidentiraed in these situations 10 lonl u che exposun: OWr
the remainintt 16hoUtS peretay is low enogp to rauJ! ill a nesJi8iblc.Q)nlribuCion to .
the ~~hour averaue.Le.,nO¥teater lban an I..eq .of 60 dB•
•Note; Explan.ulonof identified level for he-Mlloy: The exposure period which
fftUlts in hanna lou at the identifacd levelis jl period of 40 yurs..
-Rlff.:rs 10 cncJ'¥Y ntbcr than lIrittunetil: avenips.
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The U.S. Department of Housing and Urban Development (HOD) identifies an exterior sound level
of 65 Ldn as "acceptable. " Sound levels between 65 and 75 Ldn are acceptable to HOD provided
that mitigation to sound levels of 65 Ldn or below is feasible. Exterior sound levels above 75 Ldn
are "clearly unacceptable" to HOD.
Discussion
ERCE acoustical staff has reviewed these guidelines, and found them to be reasonably consistent
The following observations are made relative to DBED's requested categorization of problems.
Project noise levels less than 55 Leq (County of Hawaii) or 60 Ldn (HOD) can be considered
negligible problems. Above 55 Leq, and from 60-65 Ldn, would be considered a nuisance
situation. At levels from 65-75 Ldn, HOD would require mitigation to 65 Ldn or below. Levels
above 75 Ldn would be "clearly unacceptable" to HOD, and would require relocation. Project
compliance with the applicable guidelines it is believed, would protect public health and safety.
Anticipated acoustical effects from the project exceeding these guidelines need to be identified, and
mitigated.
ALTERNATIVE PROJECT MITIGATION STRATEGIES
Introduction
Several categories of actions can be utilized to make a potentially problematic facility more
palatable to persons or communities who may be directly affected. These include identifying and
providing mitigation of anticipated impacts; compensation for any actual damages that accrue due
to the proposed facility; and rewards (also called "host fees") to a community in exchange for
accepting the facility and any associated risks or unmitigated impacts. Another action could be to
cede to the affected community a certain degree of facility oversight, in an effort to assure
community members that their concerns will be heard and acted upon.
Mitigation programs can either be incorporated into the initial project description, or can be
identified as a result of environmental impact analysis. They may include features such as buffer
zones between a facility and other nearby uses; modification of operational procedures and
equipment; visual screening of facilities from nearby sensitive uses; delineation and
implementation of procedures to be used during any facility emergency situations; public
education programs; etc.
Compensation must be tied to actual damages incurred, and can include programs to guarantee
property values near the facility; protection for community members in case of facility accident,
by means of insurance, trust funds, performance bonds, etc.; mitigation of unemployment, etc.
One problem with such compensation for some types of facilities is that, in some cases, the extent
of impacts and the associated damages may be difficult to establish.
Reward programs are not based on actual damages or impacts, but on an offer of benefits in
exchange for accepting a risk of possible impacts. Rewards may include direct monetary payments
to the community; provision of community infrastructure such as roads, sewers, parks, schools;
provision of services needed by the community, such as power or fire protection; tax incentives;
and assumption of liability.
Mechanisms which give affected communities some measure of facility oversight and control have
been used for some projects. For example, a Laidlaw Company landfill near Denver incorporates
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a mechanism by which the local community monitors landfill operations and communicates
observed problematic situations with the company for action.
Limited information regarding mitigation, relocation, and compensation practices for other
various types of projects is described below.
Highway Development
Development of interstate and other highways often requires relocation of residents and businesses
anticipated to be within the needed right-of-way. Relocation procedures utilized by the U.S.
Department of Transportation and various state highway departments once properties requiring
relocation have been identified may be useful to consult However, the most common relocations
are for those properties expected to be directly crossed by the highway or its right-of-way, unlike
the geothermal issue of impacts at some distance from the plant itself.
Airport Noise/Safety Zone Impacts
Airport authorities have had to deal with relocation of residential and other uses near either new
airports, or such uses near older facilities which, as air travel and aircraft noise increased, were
subject to noise and safety impacts. Aircraft operational procedures at many airports are subject to
strict controls to minimize such impacts, including direction of takeoffs and landings, prescribed
ascent paths and power levels, and hours of operation. Beyond such measures, some airports have
purchased properties, and also retrofitted homes with noise control materials to minimize noise
impacts to nearby residents.
Hazardous Waste Facility Siting
The Massachusetts Hazardous Waste Facility Siting Authority Act of 1975 provides for incentive
compensation to host communities for agreeing to accept hazardous waste processing facilities.
The Act requires first, that an agreement be negotiated with the host community, and that steps be
taken to mitigate anticipated facility impacts. IT there are residual, unmitigable impacts, then
compensation to the host community is deemed appropriate. The State in this process acts as
facilitator or mediator in the discussions, and provides technical assistance grants to communities
to prepare their case. Compensation under this Act can be either monetary or "in kind" services.
Monetary payments could be tied to volume processed, while in-kind compensation has involved
provision of free disposal services to community residents and businesses. fire protection. and
medical training.
Powerplant Siting
In at least one case, for the proposed Gray Rocks powerplant in Wyoming, the proponent utility set
up a $7.5 million trust fund for preservation of sensitive habitat in perpetuity. The power
company also agreed to pay property taxes from initiation of construction, instead of from power
plant completion.
RECOMMENDED ACTIONS
Clearly, potential air quality health and safety impacts are the major project issue to be addressed,
relative to both long-term operations and to potential "upset" conditions. In order to provide a
better understanding of likely impacts of specific noncondensible gas concentrations at the project
boundary and in adjacent downwind areas, ERCE recommends that an atmospheric tracer gas
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study be conducted. This action wouldquantify ventedchemical species in the downwind area for
use in subsequent health risk assessment (HRA) analysis. Atmospheric tracer gas studies involve
the controlled release of a non-toxic gas, sulfur hexafluoride, subsequent downwind sampling over
time, and dispersion analysis. Anticipated concentrations of the chemical species of concern in this
projectcould then be calculated.
In addition, ERCE recommends that a site-specific health risk assessmentbe conducted for the
project, using California methods prescribed under A.B. 2588 for air toxics "hot spots." Such a
study shouldbe based upon the identification of individual chemical substances of concern (i.e.,
noncondensible gases at the wellhead); anticipated concentrations; prevailingsite-specific
meteological and topographic conditions; and local demographic data. This effort should be
coupled/correlated with the atmospheric tracer study results to enhance tailoring of the air quality
dispersion model selected as most appropriate for this assessment ERCE has the capability to
conduct both such studies.
As noted previously, geothermalnoise level standardsof the County of Hawaii are expected to
protect public health and safety. If it has not alreadybeen done, ERCE could undertake noise level
calculations to identify which properties, if any, would be subject to project noise levels in excess
of those standards.
Due to the short time available for preparing this paper, no detailed review was conducted
regarding specific procedures used by other agencies for determining which uses or residences
would require relocation for various projects. If desired, such review could be conducted
concurrently with any air quality, health risk assessment or noise analyses. Other useful research
might address:
o How other geothermaldevelopments have dealt with such issues
o Relocation and compensation issues at fossil-fuel and nuclear power plants;
REFERENCES
Although the scope of this effort precluded a review of many specific studies and analyses, a
bibliography for possible further research has been compiled. Reports and articles listed below
address the following topics:
o Geothermal power plants
o Socioeconomic impactassessment - general
o Economic impact assessment
o Socialimpact assessment
o Socioeconomic impactmitigation and management
o Specificmanagementmeasures - compensation and incentives
o Socioeconomic impact assessment - energy conversionprojects
Primary source of entries for the first topic, geothermal power plants, was holdings from all
University of California libraries, mostly dating from 1981. Library locations and call numbers
are provided for these entries, in case they are needed in further research. ERCE has access to all
these documents through the University of California, San Diego, and the University system
interlibrary loan program.
Primary source for remaining entries was a bibliography on social impact assessment, prepared by
F. Larry Leistretz in 1984. The title of that publication is Social Impact Assessment: An
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have been identified as most pertinent to efforts relating to this geothermal project.
Geothermal Power Plants
Brownell, James A. 1981. Cumulative biological impacts of the Geysers geothermal
development :staff report I California Energy Commission James A. Brownell, principal
author. [Sacramento?]: The Commission.
CSL Main Lib E2015 .G494b Govt Pubs
California. Dept. of Water Resources. 1981 Bottle Rock Powerplant. Sacramento, CA : State of
California, the Resources Agency, Dept. of Water Resources. CSL Main Lib W750.B69
Govt Publications
California Energy Commission. 1980 Bottle Rock geothermal power plant, Lake County, CA:
Revised draft environmental impact report. [S.1.]: The Commission. DCB WRCA
G458 M-l Rev. Draft
California Energy Commission. 1979 California Department of Water Resources Bottle Rock
Geothermal Power Plant, Lake County, CA : draft environmental impact report I
California Energy Commission. [Sacramento]: The Commission. CSL Main Lib E2015.
B691 Govt Pubs
California Energy Commission. 1980. California Department of Water Resources Bottle Rock
Geothermal Power Plant, Lake County, CA : final environmental impact report.
[Sacramento] : California Energy Commission.
DCB Documents TK1055 .C284
DCB WRCA G458 M-l Final
DCD Phys Sci TK1055 C284
CSL Main Lib E2015 .B691 fmal Govt Pubs
California Energy Commission. 1980. Commission decision on the Department of Water
Resources' application for certification for the Bottle Rock Geothermal Project.
[Sacramento?] : California Energy Commission. CSL Main Lib E2015 .B692 Govt
Pubs
California Energy Commission. 1979. Final report on the Department of Water Resources'
notice of intention to file an application for certification of DWR Bottle Rock I California
Energy Commission. [Sacramento]: The Commission. CSL Main Lib E2015 .B69 final
GovtPubs
California Energy Commission. 1979. Preliminary report on the Department of Water Resources
notice of intention to file an application for certification of DWR Bottle Rock ICalifornia
Energy Commission. [Sacramento]: The Commission.
DCB Documents TKI055 .C315
DCD Phys Sci TKI055.C315
CSL Main Lib E2015 .B69 prelim. Govt Pubs
9
California Energy Commission, 1986. Commission decision on the amendment to the application
for certification for Central California Power Agency No. 1 Coldwater Creek geothermal
power plant. Sacramento, Calif. : Series title: CEC; P-800-86-015.
UCB Documents TK1055 .C29821 1986
SRLF D 0003562352
California Energy Commission, 1985. In the matter of: application for certification of Central
California Power Agency No. 1 for its Coldwater Creek Unit 1 geothermal power plant:
presiding member's report and draft of the proposed decision. Sacramento, Calif. :
Series title: CEC P800-85-002.
UCB Documents TK1055 .C29811985
UCSD Central E2015 G477r California Documents
California Energy Commission, 1986. Proposed decision on the amendment to the application for
certification for Central California Power Agency No.1 Coldwater Creek Geothermal
Power Plant Sacramento, Calif.: Series title: CEC; P800-86-012.
UCSD Central E2015 G477a California Documents
California. State Lands Commission. 1981. Environmental impacts of geothermal development
for certain state lands east of the confluence of Big Sulfur and Squaw Creeks, Geysers
Geothermal Field, Sonoma County, California : final addendum / California State...
[Sacramento] : The Commission. Series title: SLC-EIR; 286.
SRLF D 0004100616
Canan, Penelope. 1980. The social and economic impacts of geothermal development in Hawaii /
by Penelope Canan. Honolulu: [s.n.]. Series title: Hawaii energy resource overviews,
geothermal; v. 5. UCB Earth Sci HD9682.U53 H33 v.5
Draft environmental impacts of geothermal development for certain state lands east of the
confluence of Big Sulphur and Squaw Creeks, Geysers Geothermal Field, Sonoma County,
California: administered by... Napa, Calif. : Ecoview, [1981]. UCB Earth Sci
GB1l99.7.C2.D73; CSL Main Lib L260 .E5 no.286 Govt Pubs
Environmental Monitoring Systems Laboratory. 1984. Geothermal environmental impact
assessment: an approach to groundwater impacts from development, conversion, and waste
disposal/ l.W. Hess ... [et al.]. Las Vegas, NV : U.S. Environmental Protection Agency,
Environmental Monitoring Systems Laboratory: [Cincinnati OH: Center for
Environmental Research Information, distributor], 1984.
CSL Main Lib EP 1.8912:600/S 4-84-046 Govt Pubs
Fassbender, L. L. 1978. Near-term geothermal energy supply curves and the impacts of
technology / L. L. Fassbender, C. H. Bloomster. Richland, Wash. : Dept. of Energy,
[Office of Energy Technology], Pacific Northwest Laboratory; Springfield, Va. : for sale
by the National Technical Information Service. Series title: PNL; 2753.
UCSD Central E 1.28:PNL-2753 Documents United States
CSL Main Lib E 1.28:PNL-2753 Govt Pubs
11
.
~ .
...
Kercher. J. R. 1977. GROWl. a crop growth model for assessing impacts of gaseous pollutants
from geothermal technologies I J. R. Kercher. Livermore, Calif. : Dept. of Energy, [Of-
fice of the Assistant Secretary for Defense Programs], Lawrence Livermore Laboratory ;
Springfield, Va. : for sale by the National Technical Information Service, 1977.Series title:
UCRL 52247.
UCSD Central E 1.28:UCRL-52247 Documents United States
CSL Main Lib E 1.28:UCRL-52247 Govt Pubs
Lawrence Berkeley Laboratory. 1977. Final report on health and safety impacts of nuclear,
geothermal, and fossil-fuel electric generation in California I Anthony V. Nero ... [et al.].
Berkeley: Energy and Environment Division, Lawrence Berkeley Laboratory, University
of CalifornialBerkeley. UCLA URL TD 195 E4F56
Lawrence Berkeley Laboratory. Energy and Environment Division. 1977. Health and safety
impacts of nuclear, geothermal, and fossil-fuel electric generation in California I Energy
and Environment Division, Lawrence Berkeley Laboratory, University of California.
Berkeley,Calif. : The Division; Springfield. Va. : available from National Technical
Information Service. Series title: Lawrence Berkeley Laboratory Report; 5285.
etc. UCB Documents 1D195.E4 .C3;
CSL Main Lib E2015 .H45 Govt Pubs
Layton, David W. 1976. A description of Imperial Valley, California, for the assessment of
impacts of geothermal energy development I David Layton and Donald Ermak.
Livermore, Calif. : Lawrence Livermore Laboratory; Springfield, Va. : available from
National Technical Information Service, 1976. Series title: UCRL; 52121.
UCR Phy Sci TD195.G4 L39 1976
Matthews, Kathryn M. 1983. Cumulative impacts of the Geysers KGRA : public service impacts
of geothermal development: [mal staff report I Kathryn M. Matthews, principal author.
[Sacramento, CAl : California Energy Commission.
UCSD Central E2015 G494 Cal. Docs
UCB DocumentSTKI055.M37; SRLF D 0001554393
CSL Main Lib E2015 .G494 [mal Govt Pubs
Matthews, Kathryn M. 1982. Cumulative impacts study of the geysers KGRA: public service
impacts of geothermal development: staff draft I Kathryn M. Matthews, Norman Wilson,
E. Ross Deter. [Sacramento?]: California Energy Comm.
CSL Main Lib E2015 .G494 Govt Pubs
UCLA URL HD 9682 U53 C25 1982
Twiss, Robert. 1978. Outdoor recreational use of the Salton Sea with reference to potential
impacts of geothermal development I Robert Twiss, principal investigator... [et al.], [s.1.:
s.n., ca. 1978]. UCB EnvDesign GV191.42 .C208
Twiss, Robert. 1980. Potential impacts of geothermal development on outdoor recreational use of
the Salton Sea I by Robert Twiss ... [et al.]. Livermore, Calif. :Lawrence Livermore
Laboratory, University of Calif.; Springfield, Va.: available from National Technical
Information Service, 1980. Series title: UCRL-13897. UCB WRCA G45412 M
11
· '"
·
~ .
Vollintine, Larry R. 1977. The Lake County economy: potential socioeconomic impacts of
geothermal development I by Larry R. Vollintine, L. Kunin, and J.A. Sathaye.
Berkeley: University of California, Lawrence Berkeley Laboratory, 1977. Series
title: LBL- 5944. UCB WRCA G458 K7
Whitney, Tom Cleveland. 1982 (dissertation). The mitigation of socioeconomic impacts due to the
construction of energy projects in rural communities : an evaluation of the Hartsville
Nuclear Power Plant transportation mitigation program I by Tom Cleveland Whitney.
UCLA Arch/Urb LD 791.9 U7 W616
Social Impact Assessment - General
Bowles, Roy T. 1991. Social Impact Assessment in Small Communities. Toronto, Ontario:
Butterworth. 129. pp.
Branch, Kristi, Douglas A Hooper, James Thompson, and James Creighton. 1984. Guide to
Social Impact Assessment: A Framework for Assessing Social Change. Boulder, Colorado:
Westview Press. 322 pp.
Finsterbusch, Kurt. 1977. Methods for Evaluating Non-market Impacts in Policy Decisions with
Special Reference to Water Resources Development Projects. Fort Belvior, Virginia: U.S.
Army Engineer Institute for Water Resources, December. 46 pp.
Finsterbusch, Kurt, Lynn G. llewellyn, and C. P. Wolf, eds. 1983. Social Impact Impact
Assessment Methods. Beverly Hills, California: Sage Publications. 318 pp.
Finsterbusch, Kurt, and C. P. Wolf, eds. 1981. Methodology of Social Impact Assessment, 2nd
ed, Stroudsburg, Pennsylvania: Dowden, Hutchinson, and Ross, Inc. 386 pp.
Grimes, Michael D., Jeanne J. DeVille, and Elizabeth G. Leonard. 1984. "Critical Issues in the
Analysis of Social, Economic and Cultural Impacts of Energy Extraction and Development
of Local Areas." Journal of the Community Development Society 15, No.1: 45-58.
Lang, Reg. and Audrey Armour. 1981. The Assessment and Review of Social Impacts. Ottawa,
Ontario: Federal Environmental Assessment Review Office, March. 184. pp.
Murdock, Steve H., and F. Larry Leistritz. 1979 Energy Development in the Western United
States: Impacts on Rural Areas. New York: Praeger Special Studies. 363 pp.
Rau, John G. 1980. "Socioeconomic Impact Analysis." Environmental Impact Analysis
Handbook. Edited by John G. Rau and David C. Wooten. New York: McGraw Hill Book
Company. pp. 2-1 to 2-78.
Rossini, Frederick A., and Alan L. Parter, eds, 1983. Integrated Impact Assessment. Boulder,
Colorado: Westview Press. 320 pp.
Tester, Frank 1., and William Mykes, eds. 1981. Social Impact Assessment: Theory, Methods,
and Practice. Calgary, Alberta: Detselig Enterprises Ltd. 380 pp.
University of Alberta. 1981. Abstract of Papers, The Human Side of Energy: Second
International Forum. Edmonton, Alberta: The University of Alberta. 108 pp.
·
... .
Summers, Gene F., and Arne Selvik, eds. 1982. Energy Resources Communities. Bergen,
Norway: the Institute of Industrial Economics. 228 pp.
Economic Impact Assessment
Hageman, Ronda K. 1981. Potential Property Value Impacts." Natural Resources Journal 21:
789-810.
Hyman, Eric L. 1981. "The Valuation of Extramarket Benefits and Costs in Environmental
Impact Assessment" EIA Review 2, No.3: 227-58.
Rose, Adam, Stahrl Edmunds, and Everard Lofting. 1978. "The Economics of Geothermal
Energy Development at the Regional Leve1." Journal of Energy and Development 4, No.1
(Autumn): 126-52.
Social Impact Assessment
Albrecht, Stan L. 1978. "Socio-cultural Factors and Energy Resource Development in Rural in the
West" Journal of Environmental Management 7: 78-90.
Boothroyd, P. 1978. "Issues in Social Impact Assessment" Plan Canada 18, No 2: 118-34.
Bowles, Roy T., ed, 1982. Little Communities and Big Industries Studies in the Social Impact of
Canadian Resource Extraction. Toronto, Ontario: Butterworth & Co.. 220 pp.
Canan, Penelope, Michael Hennessy, Kathleen K. Miyashiro, Michael Shiroma, Lee Sichter, Debra
Lewis, David C. Matteson, Lynette Kono, William Dendle, and Jeffrey M. Melrose. 1981.
Moloka'i Data Book: Community Values and Energy Development Honolulu: University
of Hawaii, Urban and Regional Planning Program. 435+ pp.
Copp, James H. 1984. Social Impacts of Oil and Gas Developments on a Small Rural Community.
CEMR-MS8. College Station, Texas: Texas A&M University, Center for Energy and
Mineral Resources. 51 pp.
Donohue, Marian, Sallie Edmunds, Ruby Edwards, Jan Hiranaka, Robey Lal, Raymond Oshiro,
Harry Partika, Rile Scarce, James Schweithelm, Colleen Wallace, and Jan Yamamoto. 1983.
Exploring the Social Impacts of a General Aviation Airport at Waipio. DURP No. 831402.
Honolulu: University of Hawaii, Department of Urban and Regional Planning. 60 pp.
Finsterbusch, Kurt. 1982. "Psychological Impact Theory and Social Impacts." Impact Assessment
Bulletin 1, No.4: 70-87.
Flynn, Cynthia B., James H. Flynn, James A. Chalmers, David Pijawka, and Kristi Branch. "An
Integrated Methodology for Large-Scale Development Projects." Social Impact Assessment
Methods. Edited by Kurt Finsterbusch, Lynn G. Llewellyn, and C. P. Wolf. (Item 19), pp.
55-72.
Freeman, David M., R. Scott Frey, and Jan M. Quint 1982. "Assessing Resource Management
Policies: A Social Well-Being Framework with a National Level Application." EIA Review
3, No.1: 59-73.
13
·
.. .
Impact Assessment Bulletin. 1984. Special Issue: Social Impact Assessment. Edited by F. Larry
Leistritz and Steve H. Murdock. Vol. 3. No. 1 (Winter). 84 pp.
McKell. Cyrusk M., Donald G. Browne, Elinor C. Cruze, William R. Freudenburg, Richard
Perrine, and Fred Roach, eds. 1984. Paradoxes of Western Energy Development: How
Can We Maintain the Land and the People IfWe Develop? AAAS Selected Symposium 94.
Boulder. Colorado: Westview Press, 327 pp.
Thompson, James G.• Kristi Branch. and Gary Williams. 1982. The Bureau of Land Management
Social Effects Project: Summary Research Report. BLM-YA-PT-82-008-1606.
Washington. D.C.: U.S. Department of the Interior, Bureau of Land Management 308 pp.
Socioeconomic Impact Mitigation and Management
Briscoe, Maphis, Murphy, and Lamont. Inc. and Mountain West Research-North. Inc. 1983.
Generic Mitigation Program. Prepared for the Montana Department of State Lands, and
U.S. Office of Surface Mining and Reclamation. Billings. Montana: Mountain West
Research-North, Inc., May. 13 pp.
Cole, Janice Rae, Allison Fargnoli, and Betty Ramage. "Human Impacts of Large Scale
Development Projects: The Process and Legal Basis for Mitigation." Alaska Symposium on
Social, Economic, and Cultural Impacts of Natural Resource Development Edited by Sally
Yarie. (Item 593), pp. 274-87.
Decision Analysts Hawaii, Inc. 1983. A Proposed Social Impact Management System for the City
and County of Honolulu. Honolulu. 88 pp.
Fass, Ronald C. Evaluation of Impact Mitigation Strategies: Case Studies of Four Tax Exempt
Facilities. A.E. 82-6. Prepared for the Western Rural Development Center. Pullman,
Washington: Washington State University, Department of Agricultural Economics. 1982.
222 pp.
Gilmore. John S., Diane M. Hamond, and J. F. Johnson. 1984. Assessing and Managing
Socioeconomic Impacts of Power Plants. EPRI EA-3660. Palo Alto. California: Electric
Power Research Institute (EPRI). 35 pp.
Leistritz, F. Larry, John M. Halstead, Robert A. Chase, and Steve H. Murdock. 1982. "Socio-
economic Impact Management: Programme Design and Implementation Considerations."
Minerals and the Environment 4: 141-50.
Luke. Ronald T. "Managing Community Acceptance of Major Industrial Projects." Coastal Zone
Management Journal 7. No. 2-3-4: 271-96.
Marell, David. and Christopher Magorian. 1982. Siting Hazardous Waste Facilities: Local
Opposition and the Myth of Preemption. Cambridge. Massachusetts: Ballinger Publishing
Company. 266 pp.
Myhra, David. 1980. Energy Plant Sites: Community Planning for Large Projects. Atlanta,
Georgia: Conway Publications. Inc. 258 pp.
14
," .
.. ,
Pasqualetti, Martin I., and K. David Pijawka, eds. 1984. Nuclear Power: Assessing and
Managing Hazardous Technology. Boulder, Colorado: Westview Press. 350 pp.
Specific Management Measures - Compensation and Incentives
Ackerman, Bruce A. 1977. "The Jurisprudence of lust Compensation." Environmental Law 7:
509-18.
Bacow, Lawrence S., and lames R. Milkey. 1982. "Overcoming Local Opposition to Hazardous
Waste Facilities: The Massachusetts Approach." Harvard Environmental Law Review 6,
No.2: 265-305.
Bacow, Lawrence, and Judah Rose. 1979. Compensating Diffuse Interest Groups for Social Costs.
Document No. 14, Part B. Energy Impacts Project. Cambridge: Massachusetts Institute of
Technology, Laboratory of Architecture and Planning. 12 pp.
Becker, leanne F. 1980. "The Use of Incentives and Compensation to Overcome Public
Opposition to the Siting of Hazardous Waste Landftlls." Masters Thesis. Milwaukee:
University of Wisconsin, Department of Urban Planning. 115 pp.
Carnes, S. A, E. D. Copenhaver, I. H. Reed, E. I. Soderstrom, I. H. Sorensen, E. Peelle, and
David I. Bjornstad. 1982. Incentives and the Siting of Radioactive Waste Facilities. ORNL-
5880. Oak Ridge, Tennessee: Oak Ridge National Laboratory. 83 pp.
Cordes, Joseph 1. "Compensation Through Relocation Assistance." Land Economics 55, No.4:
486-98.
O'Hare, Michael. 1978. "Compensation for Development Impacts." Environmental Comment
(september): 13-15.
O'Hare, Michael. "Not On My Block You Don't: Facility Siting and the Strategic Importance of
Compensation." Public Policy 25, No.4 (Fall): 407-58.
Urban System Research and Engineering, Inc. 1980. Using Compensation and Incentives When
Siting Hazardous Waste Management Facilities--A Handbook for Developers and States.
Washington, D.C.: U.S. Environmental Protection Agency. 59 pp.
Facflity Siting
O'Hare, Michael, Lawrence Bacow, and Debra Sanderson. 1983. Facility Siting and Public
Opposition. New York: Van Nostrand Reinhold Company. 223 pp.
Socioeconomic Impact Assessment and Energy Conversion Projects
Barone, Robert N., Gano S. Evans, William S.Hallagan, and lames L. Walker. 1979.
Socioeconomic Analysis of the White Pine Power Project. Reno: University of Nevada,
Bureau of Business and Economic Research. 240 pp.
Bjornstad, David J. 1976. "How Nuclear Reactor Siting Mfects Local Communities." Survey of
Business 11, No.5: 7-10.
15
...
• • •
.,::
Blomquist, Glenn. "The Effect of Electric Utility Power Plant Location on Area Property Value."
Land Economics 50, No.1: 97-100.
Campbell, Kimberly A 1976. NACo Case Studies on Energy Impacts No.4, Nuclear Power
Plant Development, Boom or Boon? County Experiences. Washington, D.C.: National
Association of Counties. 30 pp.
Goodman, Louis J., and Ralph N. Love, eds. 1980. Geothermal Energy Projects: Planning and
Management New York: Pergamon Press in cooperation with the East-West Center,
Honolulu, Hawaii. 230 pp.
u
